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COMMON TYPES OF STRESS RAISERS 

Design experience indicates that there are at least two groups of questions which 
frequently come up during structural reviews. One concerns the effect of holes 
in plate and shell members. The other involves stress concentration due to the 
fillets and grooves under various conditions of loading. The first group can be best 
illustrated in Table 9.1, based on the rules established quite some time ago [22-24]. 
The results should also apply to curved surfaces, provided that the local curvature 
is not too sharp. 

In the second group of stress concentration problems, one question frequently 
encountered concerns the difference in the effect of the type of loading on a circular 
shaft and rectangular bar with the transversely drilled central holes, as shown in 
Fig. 9.2. The upper curve is based on the case of uniaxial tension from Table 9.1, 
using, however, a more exact empirical formula [25, 26]. It is of interest to note 
that both curves start at K = 3 and that as a conservative guide a factor of 3 can 
be used in many circumstances. In the case of a hole drilled near the free edge, 
however, as shown in Table 9.1, good practice is to make the dimension e equal 
to at least two hole diameters. Additional comparison between the rectangular 
and round bars with grooves, indicated in Fig. 9.3, shows that round bars are less 
susceptible to the effect of stress raisers. Again the ultimate values of K do not 
appear to exceed the value of 3.0 [27]. A brief comparison of stress concentration 
for bending and torsion is shown in Fig. 9.4. 

Where sharp grooves and notches are involved, the theoretical values of stress 
concentration can be very high, and for this reason the theory should be corrected 
for small radii of curvature. Under repeated loading, sharp notches can be especially 
detrimental. The highest stress concentration will develop when the notch depth is 
large while the notch radius and the angle are small. 


Table 9.1 Effect of Circular Hole on Direct Stress for Flat 
Plates and Rectangular Bars 
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0.67 0.77 0.91 1.07 1.39 1.56 
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4.37 3.93 3.61 3.40 3.25 3.16 
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Biaxial tension 
(d/6 small) 


Biaxial tension 

and compression K = A 

{dfb small) 



